We studied the vaginal microflora of 73 postmenopausal women who had never received estrogen replacement therapy. The median age of these women was 67 years, and none of them had bacterial vaginosis. Lactobacilli were detected in 36 (49%) of these women at a mean concentration of 10 5.7 cfu/g of vaginal fluid. H 2 O 2 -producing lactobacilli were recovered from 38% of the women. Some of the other organisms that were recovered, including Gardnerella vaginalis (27% of the women), Ureaplasma urealyticum (13%), Candida albicans (1%), and Prevotella bivia (33%), were less frequently isolated from postmenopausal women than from women of reproductive age, while coliforms (41%) were recovered at higher frequencies. Lactobacilli, yeasts, and bacterial vaginosis -associated bacteria are less commonly part of the vaginal microflora in postmenopausal women than in women of reproductive age, which may explain the decrease in the incidence of bacterial vaginosis and yeast vaginitis among these women.
The composition of the vaginal microflora is believed to be
The primary objectives of the present study were to describe the vaginal microflora in postmenopausal women who had not influenced by the presence of estrogen; early investigations showed that estrogen stimulates deposition of glycogen in the received estrogen replacement therapy. The present study differs from previously published studies [7 -9] of the vaginal vaginal epithelial tissue [1 -3] . Glycogen is metabolized to glucose within the vaginal eipthelium and then converted to flora of postmenopausal women in that it included a larger number of subjects, and methods for detecting genital mycolactic acid by cellular metabolism. Evidence that the decreased vaginal pH in women of reproductive age relates to glycogen plasmas and H 2 O 2 -producing lactobacilli and for semiquantitatively measuring the resident microflora were used. Our hycontent is supported by studies showing that women who are receiving estrogen and lack lactobacilli have a vaginal pH of pothesis was that the vaginal microflora in postmenopausal women is more similar to that of prepubertal girls than to that 5.0 -5.5 rather than a neutral vaginal pH. The vaginal epithelium becomes very thin in postmenopausal women, and glycoin women of childbearing age. gen is either absent, or its level is greatly reduced. The reduction in the glycogen level is believed to be at least partially Patients and Methods responsible for the changes in vaginal pH and microbiology in postmenopausal women [4] .
Postmenopausal women aged 55 -79 years who had no comThe effects of estrogen on the vaginal microflora have been plaints suggestive of vaginitis were recruited for this study evaluated by studying prepubertal girls, women of childbearing during routine gynecologic examinations. Postmenopausal was age, and postmenopausal women. The vaginal microflora in defined as the absence of natural menses for at least 5 years prepubertal girls is characterized by a predominance of anaeroor the absence of natural menses for at least 1 year and a serum bic bacteria [5] , while that in women of childbearing age [1, follicle-stimulating hormone level of ú40 IU/mL. In addition, 6] is predominated by facultative lactobacilli. Gardnerella vagnone of the women had used oral, parenteral, transdermal, or inalis and genital mycoplasmas are also more frequently recovvaginal hormone therapy for at least 1 year before enrollment. ered from women of childbearing age than from prepubertal Women with malignancies and serious medical problems were girls [5, 6] .
excluded; however, those with conditions such as hypertension, diabetes, arthritis, and thyroid disease that were well controlled (these conditions were prevalent among the study subjects) were included. We believed that neither these maladies nor The median age of the 73 women enrolled was 67 years. Reprints viously described [6] . The swabs were placed in a balanced the original suspension. The Columbia agar, one set of HBT agar plates, and the chocolate agar were removed from the anaerobic glove box and incubated at 36ЊC in 5%-7% CO 2 Results for a minimum of 48 hours. The remining plates were incubated within the anaerobic glove box chamber at 36ЊC for a minimum
The vaginal microflora in the 73 postmenopausal women is shown in tables 1 and 2. None of these women had bacterial of 5 days.
The anaerobic bacteria were identified by means of gas chrovaginosis diagnosed by gram staining, and only 13% (9 of 72) of the women had vaginal microflora predominated by matography and biochemical tests and on the basis of sugar fermentation patterns [11, 12] . For the black-pigmented gramLactobacillus species, as determined by gram-stain results (gram-stain score, 0 -3). Only nine (25%) of the 36 women negative rods, 4-methylumbelliferone derivatives spot tests were used to distinguish the species [13] .
who had facultative lactobacilli recovered by culture had Lactobacillus-predominant vaginal flora, as assessed by gram-stainFor the isolation of genital mycoplasmas, the prereduced saline solution and each of the dilutions was inoculated with ing of a vaginal smear. All of the remaining 63 women had vaginal smear patterns classified as intermediate, with few baca 0:01-mL silver calibrated loop onto the surface of the A7B plate prepared in-house and incubated at 36ЊC in 5%-7% CO 2 terial morphotypes seen in most fields. The frequency and concentration of facultative microorganfor a minimum of 72 hours. In addition, 100 mL of the prereduced solution was used to inoculate broths [14] prepared onisms, genital mycoplasmas, and yeasts are shown in table 1. About half of the women were colonized vaginally with lactosite for the isolation of Ureaplasma urealyticum and Mycoplasma hominis; the broths were incubated at 36ЊC for 48 hours bacilli even though none of them had received any estrogen replacement therapy during the past year. However, the concenand were subcultured at 48 hours. Mycoplasmas were identified by their characteristic morphology on the agar plate.
trations of facultative lactobacilli present in these women were generally 10-to 100-fold lower in concentration than were Lactobacilli were identified to the genus level on the basis of gram-stain morphology and production of lactic acid, as assessed those observed in women of child-bearing age (table 1 ). The lactobacilli were tested for H 2 O 2 production, since vagiby gas chromatographic analysis. No effort was made to identify the lactobacilli to the species level. All lactobacilli were tested nal colonization by H 2 O 2 -producing lactobacilli is associated with decreased rates of colonization by anaerobes and mycofor production of H 2 O 2 by using a qualitative assay on a tetramethylbenzidine agar plate [15] . After 2 days of incubation at 37ЊC plasmas [6] as well as a decrease in the rate of acquisition of bacterial vaginosis [16] . H 2 O 2 -producing strains of lactobacilli in the anaerobic glove box, the agar plates were exposed to ambient air. H 2 O 2 formed and reacted with horseradish peroxidase in were recovered from only 38% of the postmenopausal women. Genital mycoplasmas and yeasts were rarely recovered ( facultative lactobacilli (47% -65% of the women) was reported categories in which five or more subjects were positive. [7, 8] . ‡ Data are from [5] .
Three microorganisms associated with bacterial vaginosis - § Data are from [6] .
x Women with bacterial vaginosis were excluded. 
